Abstract: CIAV infection in chicken flocks has been described in most countries with a developed chicken industry and can result in economically important clinical or subclinical disease in broiler chickens. In this study sera samples from 46 poultry flocks in Sharekord area, Iran, were tested for the presence of chicken infectious anemia virus (CIAV) antibodies using a commercial enzyme-linked immunosorbent assay kit. All farms were positive for CIAV antibodies and 87.7% of chickens were positive. The prevalence of seropositivity was always over 20% (average 87.7%). Rates of antibody-positive chickens among flocks ranged from 20% to 100%. Seroprevalence was higher within the older flocks than in the younger flock. This is the first report of serologic evidence of CIAV in Shahrekord province, Iran. Since Shahrekord located in the center of Iran and one day chickens imported form other provinces, the infection can probably be found throughout the country and beyond. Further studies are necessary to assess economic losses due to CIAV and the cost benefit of countermeasures.
Introduction
The chicken infectious anemia virus (CIAV) was first described by Yuasa (Yuasa et al., 1979) . This is small DNA virus with a circular, covalently closed, single negative-strand genome that has been assigned to the newly created genus; Gyrovirus belong to Circoviridae (Cardona et al., 2000 and Quinn, 2002) . The CIAV genome has about 2300 nucleotides with three open reading frames. Until lately, CIAV was known as a very conserved virus of one serotype (McNulty et al., 1990 and Yuasa et al., 1979) with several genetic groups (Islam et al., 2002) , but an additional serotype has been reported recently (Spackman et al., 2000a and Spackman et al., 2002b) . CIAV infection in chicken flocks has been described in most countries with a developed chicken industry and can result economically important clinical or subclinical disease in broiler chickens (McNulty, 1991; Yuasa et al., 1986) . It is difficult to inactivate thermally or with common disinfectants, which limits the utility of normal sanitization practices. The virus is important because of its potential for inducing immunosuppression alone or in combination with other infectious agents like infectious bursal disease or gallid herpesvirus 2. CAV produces a disease following transovarian transmission and causes mortality, severe anaemia, atrophy of the thymus and yellowish bone marrow in young chickens (Goryo et al., 1985; Otaki et al., 1987; Taniguchi et al., 1982; Todd et al., 1995; Yuasa et al., 1979; Yuasa and Imai, 1986) . However, chickens become resistant to the disease by 1 month of age (Rosenberger and Cloud, 1998; Yuasa and Imai, 1986) . The presence of a maternal antibody is protective in experimental infections with CAV (Yuasa et al., 1980) . Therefore, the disease associated with CAV infection has been prevented by immunization of breeding flocks with live virus vaccines. Serological data has suggested that CIAV appeared to be ubiquitous in all major chicken -producing countries of the world. The virus was isolated from chickens in Japan, China, many European countries, the United States, South Africa, Australia, New Zealand and South Africa (Saif et al., 2003) but there is no published paper about prevalence of CIAV infection in Iran. This paper describes Serologic evidence of chicken infectious anemia in broiler commercial chicken flocks in Shahrekord, Iran
Materials and Methods
The flocks: A prospective study to survey for the presence of Chicken Anaemia Virus (CAV) antibody in meat broiler chickens located on Shahrekord province, centre of Iran, was conducted by collecting blood samples from 46 randomly chosen broiler flocks that ranged in age from 2 day to 9 weeks old at 2003-2004. Flocks were sampled only once at a given age and the number of samples per house was between 5-50 chicks. The flock size ranged from 7000-15000 birds. No clinical signs suggestive of CIA were observed in any of the flocks. The blood was allowed to clot and the serum was poured into small vials. The sera had stored at -20 degree of centigrade until tested.
Enzyme-linked immunosorbent assay (ELISA):
A commercial test kit was used to detect specific antibodies against CIAV based on indirect enzyme linked immunosorbent assay (Synbiotics Corporation, 
Results
Results showed that CAV infection was widespread. All flocks were found to be positive in all ages. The prevalence of seropositivity was always over 20% (average 87.2%%). Rates of antibody-positive chickens among flocks ranged from 20% to 100%. About 87.2 percent of chickens (629/721) had anti-CAV antibody. The means of anti-CIAV antibody titres were 5060 and 83678 in 2003 and 2004, respectively. The minimum and maximum of titers were 0 and 72850, respectively (Table 1 ). The correlation of age (days) and rates of seropositivity was analyzed by Linear Regression test. The power of the performed test (0.404) is below the desired power of 0.800, so we should interpret the negative findings cautiously. Also, There were n o significant relationships between age and mean titres in the correlation table by Pearson correlation test (P > 0.050). The mean titres significantly had increased in 2004 (P < 0.050).
Discussion
High prevalence of Chicken infectious anemia virus infection was found in Shahrekord broiler chickens. This is the first report of a serological survey on the prevalence of CIAV infection in commercial Iranian widespread distribution of the virus and of a considerable high incidence of infection among poultry flocks, as it has similarly been documented to occur worldwide in all major poultry producing countries (Cardona et al., 2000 and Dren et al., 1996-) . The presence of high mean titres in two days chickens are due to presence of maternal antibodies and demonstrated that broiler parent flocks were infected with CIAV. Maternal antibodies protect against infection of young chicks when hens are infected well before the onset of lay (Otaki et al., 1987) . Infection after the decay of maternal antibody, when the chicks are 2-3 weeks of age, does not result in anemia and hemorrhage (McNulty, 1991) . However, infection of chickens older than 2 weeks, although considered subclinical, has immunosuppressive effects (McConnell et al., 1993 and Toro et al., 1997) , which are likely resulted in increased susceptibility to diseases caused by other infectious agents. Indeed, a highly significant association between CAV infection and other diseases has been demonstrated in Alabama broiler flocks (Hagood et al., 2000) . In addition, clinically normal, CAV-infected broiler flocks in Northern Ireland yielded 13% lower net incomes than uninfected flocks . Our results are highly agreed with Owoade et al. (2004) in Nigeria. They found that six out of seven (86%) farms were positive for CIAV antibodies and a positive correlation between age and rate of seropositivity, although we could not found any correlation between these two factors. It was concluded that CIAV is widespread in Shahrekord Islam, M.R., R. Johne, R. Raue, D. Todd and H. Muller, commercial chicken populations and it may be a n important cause of immunosuppression in chicken. Thought because of high rate of maternal CIAV antibody among chickens there was a low incidence of clinical disease among them indicating that CIA should b e considered endemic to Iran.
